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A   iTOLY   OF   THL    3UlLJiIKG  PROBLiiiiS   OF   'i'ur.    JADGclR 
flAoKET  -CO^iPi^Y,    OF  3'JHLiaGlOS,    .'. iSCOHiilB. 

Due   to   tlic   recent  i;eriod   ol'  lii^h  coat   of 
labor  and  material,    every  el  fort   haa   been 
made   to   increase   the   effioienoy   of  uanu- 
facturlng  plants.    Ihe   Ghaa£,e8  were  easily 
recognised   in   30120    olante   due    to   the   poor 
aystem  which  had  been  uaed  durin^i  ^^  period 
of  low   coat   of  labor  and   materiala,   but   in 
other  plants,    an  extenalve   study   of  existing   con- 
ditions had   to   bo  made. 

ihe    i3adger  Basket   Company,   Burlington, 
Wiecon.^in,   was  not  an  example   of  extreme  neg- 
lect   in  regard  to  manufacturing  copt,    for   it 
compares  well   .\ith   other  plants   in   that   part 
of  the   country.   However,    it   was  net   perfect, 
ana   in   the   study  made   of  it,    liie   follo*ing  are 
the   out^-tanding  oh.-nges   uhich  are   recoumended 
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from  this  inveetigation: 

(1)  A  change  oi  jtower  from  Pteam  to  electricity. 

(2)  iui  addition  to  bo  built  on  to  the  fictory 
to  relieve  exceaa  conjoation  (luring  nor- 
mal output  periods. 

(3)  A  complete  rearrange:aent  of  the  path  of 
completed  product,  i'roci   the  raw  material 
to  the  warehouse. 

(4)  A  :!tudy  and  change  of  the  lighting  aya- 
tam. 

I.   GLI^KRiiL  COIlLlilOUS. 

The  factory  con.?iata  of  a  two  story  build- 
ing of  dii::eneione  approximately  40  x  icO  leet 
containing  nearly  all  of  the  machinery;  and  of 
a  two  story  addition  on  tho  south  of  dii-enfliona 
approximately  40  x  60  feet,  i'he  engine  and 
boiler  are  located  in  a  amall  building  adjoining 
tho  south  and  eaat  walls  reapeotively  of  the  two 
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aeotlona  mentioned  abo7e. 

All  of  the  machinery  in  the  main  building 
iti  driven  by  a  aim.-tle  slide  valve  en^^ine  wjiich 
ia  belted  to  the  uain  lineehaft  extending  north 
and  pouth.  From  thiy  line  shaft,  belta  trana- 
mit  the  power  direct  to  several  machinea  nearby, 
and  through  jaokahnfte  to  the  machines  in  the 
central  an-  western  part  of  the  building. 

Coal  and  logs  are  brought  to  the  lactory 
on  a  track  between  the  Fox  River  and  the  west 
cide  01  the  building.  The  logs  are  cut  into  ti:e 
required  lengtha  with  a  drag  or  reciprocating  saw, 
slaked  in  vata  of  hot  water,  cleared  ol  bark  and 
then  mnde   into  veneer  .-'took  with  the  leneer 
lathe,  ihe  logi5  not  ouitt-.blo  lor  veneer  are  cut 
into  lumbex-  or  firewood  and  v-old.  All  bark 
;.nd  wood  refuse  are  burned  in  the  boiler  to 
generate  c^team. 
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The   pov.er  plant   and   factory   aro  e.,uii.]jed 
with   tiiS    follovvin£   apparatus: 
lower  llant. 

(a)  Boiler. 

One  (1)  h- nd  lired  return  tubular 
boiler  rated  at  65  horaepov.er  (Kl-)  and 
operating  at  80  pounds  pressure. 

( b )  Kn^jine  . 

One    (1)    13  X  15  -   195  R.-.LI.   - 
100-120  horaejiov^er   (K?)    \meB  Iron  '.Vorke 
.Hiniple    Glide   valve   ent,ine,    o  ersting 
non-condensing. 
{ o)      I'mai'. 

One    (1)    6"  X  4"  x  6"   jreecott 
duplex   boilyr   feed  pumr. 

The    bo i lor  and  on  Ine    have    been   in   oi'jration 
about   eight  years   in   the   present   plant. 


-6- 


Factory. 

H.   P. 

.^-  a  c  h   1  n  e .  Re  i aired. 

1  -   90"   Veneer  latho  40   to   60 

1  -    52"  Veneer  lathe  20   to  ^5 

1  -   Gang   saw  10   to  20 

1  -    90"   Gllpi.er  5   to  6 

1  -   52"  Clipper  4 

1  -   20"   Surface   ilaner  5 

1  -   14"   Circular  Suw  "  5 

1  -  Coilor  2 

1  -    Lap   er  1 

1  -   o6"    Band   Saw  3 

1  -   15 "   Cut-Olf  Saw  5 

1  -  42"  X.  96"   'iumbler  2 

1  -   14"   Oiroulur  oaw    (oeoond  floor)    2   to   3 

1-8"   Surface   Planer  3 

1  -   22"   Cut-off   Saw  7-1/2 

1-^56"  Rip   Saw  16 

1  -  Croae  Cut   or  Drag  Saw  7-1/2 
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Total  n]Rxi:DUni  connected   load  179-Hl 

111.  Pi-.asaiT  oi-aRAxiEG  cce^IiIo^s. 

At  present   the    ^  o?<er  plant   ifl  opertited 
by   one  .r.nn,    ..ho   i-otL-   ae   both  engineer  and 
lireman.   •'^11  exh6u<^t   steam  it    utilized   lor 
heating  the    building  and  log   iOtking   vats. 
ihe   fuel  ujed  makue    it    veiy    dilficult   to 
ui&intain  a  .:;teudy   eteain  preaeure;   and  the 
load  on  the   engine    becojiee  no  heavy   at   tlcies 
that   the   apoede  of  the  iL'^achinee  are  reduced 
belov;  eocB4niical  Unite. 

Inasmuch  ae  electric  pov/er  in  the  plant 
haa  never   been  ueed,    attention  ci^lit   be   called 
to  the   advantagea  and   flexibility   of  electric 
drive   as   compared   ..ith  cdnditions   now  existing ; 
1.        The   entire    veneer  and    stock  ;r,anufacturing 
equipment  are  now  dependant   upon  one  unit   for 
operating,   if  this   unit   fails,    all   operation 
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must   stop  until  necer-ary  repairs  are  afcde. 
With  electric   po.vcr,    en   the    other   hand,    thir 
equipment   could   be    operated  v.ith  i^everal  email 
motors,    each   ol   v;hich  vould    be    independent  of 
the   otliar   and   trouble   .-.itli  one  v.ould  not   affect 
the   opeijjtion  ol   the    othcra. 

2.      There  are   ti^'ica  v.hon  it   ie  nesirable   to 
oporjite   only  a   ,.ortion  oi  the    factory   et  a 
time.    tVith  tlie   preeont  method  of  driye   tie   engine 
and  entire   lino    ahnft,   ub   .ell   aa   sevur/.^l   Jaokphafta, 
muat  be   driven   in  oruur  to   carry  any   ii:;iall  load  - 
a  condition   .  hich  ^^^ivoe  ^  cor  econo::.y   of  operation. 

Steam. 

The   steam  re,  uired   for   heating  the    bxiild- 
Ings,    dry   kiln,    vats   and   lorma   determinea 
entirely   the   auiount   of  luel  required.    Live   ctaaa 
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is   uaed   for   the    dry   kiln  enrJ    forms  as  *ell  as 
for   the    feotory   building  and   vnta;      hlle   qx- 
haust   eteam   ic    used   lor   the    fiictory   building 
and   vsits   whenever   it    is  available. 

From  the   analyrie  aade,    the    total   Pteam 
required   Icr   various  purpocee    ia   tabulated  aa 
followa: 

Heatine   the    factory    760,000  Iba./yr. 

KoEtlne   of  dry   kiln    7o5,000  Iba./yr. 

Heating   of  v:  tr    3,070.000  Iba./yr. 

iuiscellaneoue  urea 435.000  Iba./yr. 

Total    5,000.000  Ibe. /yr. 

C03l. 

The   data  which  was   furniphed  ahowa   that 
ouring  1915,    791,020   ro'onds   of  conl  were   pur- 
chaaed.    The  \YOod   rofuv'ie   firod   hr.s  a   fuel   value 
equivalent   to  about   82,650  pound?   of  coal; 
therefore    the   total   coal  equivalent   of  all   fuel 
lired   is  874,270  poonda.   Vith  an  e.^timatod  re- 
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quirersent   of  ;  bout   5,000,0C0  pounds   of  etoam, 
the  evaporation  r:  te   of  the    boiler  ie   5.72 
:  ounde   of   .  ater  per   ,  ound   of  coal  fired.    Thia 
fit;uro    i-p['CnTB   tc    bo    vorj  reasonable   for   the 
ty^.e   a/id    size   of   :<iier,    nonce    it    oan   be   assumed 
that   the   ec5ti:i)rtea   for  water   and   coal  are    very 
nearly  correct. 

The  v.ood  rofuc-e   u.^od  for  fuel   in   only   9.45^ 
of  the    total  ooel  evaivalont   an",    coal   to  generate 
i-tema  lor  hocitinfc  purpoees  vculd  hrvc   tc  be  pur- 
ch^-eed  0  7on  if   the    rtoaLi  en^jine  vrero  net   Oferated 
for    power.    But   tho   engine    is  not   sblc   to   carry 
il'i-   load   inder  the  present   ayetem  of  oreration; 
and   it    ie    therefore   necessary  to  cake    rome 
change£3   in  orocr   Ic   iii];rovc   conSitions. 

Y.      PO/bR  Kb:  ,UIF.£,-j.IIT£. 
Mth  8C  pooncle   ^team  preaaure,    tho   engine 
ie  able   to   deliver  about  lOL'  horsepower  iRl)   at 
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the   i-uiioy   on    ine   mtiin  line   ^hal't.    The   total 
connected  iot.d   ol    all   t  iie  machinery   i?   foout 
180-Jix;    Dat,    t'lnce   ail   ol   tr-e  macninea  are 
not   in  Uc.e   at    tj^e    aame    time,    the  taaxiuivun 
jpower   r9  4uiriiienta  will  probably  not   exceed 
126-iL. .    Gona  icier  able    power  i.    lo:-t    in    L;.o   line 
shaft.    Jack  ehafta   and  long    belt   orivee;    i/ierefore, 
durine   ^^i^   period  of  maximuxn  load,    the   engine 
i<?   required   to   deliver  about  160-Hx    at   the   main 
line   dhaft  pulleys.  At   theee   periods  the  engine 
ia   forced    to   catry  about   60;t  overload,   and   an 
Inevitable    decresee   in    "j^eed    is   t--^'   result. 

Yi.  s:jji?":ei:i  chaj:gf.s.    , 

The  two  remediefi  for  euch  an  oi'arating 
condition  .ill  now  be  oorc'idered  in  detail. 
(1)      xo  Increaae   Cat^acity   of  tne   r^ng;ine. 

Ihe   only  way   ol   inoreuaine,   tne  engine 
capacity,    v^itnout  purchaaing  an  additional 
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unit,    is   to   supply  the   engine   now  in  use   with 
ateam  at  a  pressure   ol  about  110  pounds.    The 
engine  v.ould  then  deliver  about   lo5-HP  at   the 
main  lineeheft   pulley  and   would  probably  main- 
tain a    Tiore   unitorm  apeed  than  at    the   present 
time.    But   this      increase    in  capacity   ia  not 
sufficient   tor  a  demand  of  160-H1-.    Fftxtheriaore 
it  will   not   increrxse   the    output    of  the  plant 
when  all   of  the  machines  are   in  opeiation  et 
the   ?ar.iG  time.    At   such  a  time,    it  will   he 
nece.^aary   to   hsve   a  larger  engine    or  else   re- 
lieve  the   present  engine   of  it'p   overload. 
(2)      To   Relieve   the  Kngine   of  It's   Overload. 
I'he  mopt   flexible,   economical  and  least 
expend: ive   -.vay   of  rolioving   tue   engine   of   it's   overload 
ic-   to   in."  tall  electric  motors.    iVith  motor   drive, 
the    friction  lo.?S83   in   several   sots   of  jack  r^hafts 
and   two   long  belt   drives,    can   be   elirainf:ted  end 
this  v.ill   be   noticed  acre    when   the   machines   in 
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thG    far  and  oi    the    oi.iiding  aru   not   in  Ucse.   a 
uiOTG   LJiiloriu  4=.peod  can  tlBO  be  .„t-inU-ir.cd   ar.d 
thereby'   incro'j.ee    the    output   oi    the  ujachines 
and    isx    GriLire    lactory. 

i3elov;   id  a  li.st   of  aotora  v.hich  could   oe 
UHOd  tc^ethor  v. iti.   the    ene,ine;    and  tittached  to 
thij   report  a   bluoj  rint    aho^.in^   the    i*ro]'Oj:-ed 
la^-out   lor   rolievirg   ti^e   engine   cl    it'e   overload. 

ItSiXi    1.     J'Ol',    - 

14"   Gixng   Saw. 
One    (1)    16-HP  ISno-El-M  Squirrel  cage  motor. 
Item  2.    b'or  ,- 

22"  Cut-off  Saw. 
56"  Rip    SiiV. 
One    (1)    15-r::-   1800-HPM  S -uirrel  ca^-e   motor. 
Item  3.   For,  - 

14"  Rin    Saw. 
8"   iorter   Ilaner. 
Coller. 
One    (1)    7-1/2-HP  1800-RPM  Squirrel  oage  motor, 
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Itejjg  4.      For,    - 

18"   Cut- Off  Saw. 
56"   Band   Saw. 
Lapper. 

Air  Gomprossor. 
42"  X  96"    lumbler. 
Saw   Sharpenera. 
One    (1)    7-1/2-HP  1800- RPM  Squirrel  Cage  iiotor. 

Cost   of  Change e   and  SquipL-ient. 

The   cost   of   the    changes  and  the   euuipiient 

recooimendecl  rbove   is  ap  foliow/s,   aocording  to 

quotationa  nsde   in  1916: 

E   -   15-Hi   ISOC-EIL!  lectors   at   ."^-SOCOO.  .^400.00 
£  -   7-1/2HP  1800-RPM  Motora  at   ^130.00C260.00 

Wiring  and  mounting   of  aolore    ■225.00 

Balancing- coil  for  lighting   |    15.00 

Miecellaneous   iteraa 4.   50 .  00 

Total    4^50.00 
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T'he  inotora   quoted  aro   nc\'i  General 
Electric  uoioi's,    three   phane ,   240   volt,    60 
cycle.    It   might    oe   j)Oi5:?iblo   to   ;;eoure   eome 
eecond  liand  laotors  at  a  caving  of   about 
10/^  or  15fo,    The   eatimatea   for  v.iring  and 
for  miacellaneous   iteme  arc   perhapa   some- 
what hiijhor  than  what  v.il7^   bo    actually   luiid, 
therefore  >f,950.00  ie   about   the   uaxiiiiUin  aiiiount 
which  v.ill  have    to   be    r;iGnt   to  iifii.e    the   ch&ngea 
recoiiimended. 

VII.  GOBI  CF  2UHCHASKD  ;.Lg,C':EIC  ^:;KVICa, 
Rate  bchedule. 

ihe  energy   for   the   .'i:-rt   of  the   lead  which 
is   suppoatd  to    be    driven  v.ith  electric   power  will   be 
charged  for  at  an   "Incrojient  Bate",   '^hia  rate 
provivies   for   the    folio.,  ing  charge  a: 

Firat  r300  kilov/att   houra    (X.'-H)    con^^umed 
during  any  laonth 6   cent  a  per  K\VH. 
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Hext  200  Km   during  any  month  ...fi  cente/HVH. 

Eext  2CX)  KWE  during  any  month  . .  .4  centa/KWH, 

Hext  .1400  K^^H  during  any  month  ..3  centB/i<J^H. 

All  eneragy  in  excess  of  2,0C0  KWH  during 
any  month  -  2  cents  per  KTH. 

On  billci  paid  at  oifioe  of  eompany  within 
ten  days  of  bill,  a  di.?co\int  of  &ji,  of   the  first 
|;25.0G  of  •  11  bills  and  1^   on  amounts  in  excess 
Of  $25.00  will  be  given. 

The  niniiuum  monthly  payment  to  be  made  shall 
be  75  cents  per  porae,;o.ver,  or  Iraction  (.hereof, 
nominal  rated  capacity. 
lower  uon^-uaed. 

In  laaking  an  e£)ti;oate  of  tue  energy  consumji- 
tion  it  was  diificult  to  iiirive  at  very  definite 
fi^^urea  becj-uso  oi  the  lack  of  test  data  and  the 
uncertainty  as  to  the  amount  of  aatorial  paa.sed 
through  the  various  :nachines.  The  kind  oi  lomber 
used  alao  has  a  bearing  upon  the  energy  consump- 
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tion;    lor   certain  kinds  of  lumber  re.uire   a 
£;reator  expenditure    of  energy   than  othora. 
The   beat   th'it   could   oe   done   unaer   these   con- 
ditions  »»afl   to   afci.'ume   average    conuilion? 
during  the    "Apnroxiiriate  nuxAljer   of  hours"   each 
iiiachine  was  on  operation  per  day. 

The  estii.iated  energy  consumption  for   the 
load  to    oe   carried  by   the  propoeed  electric 
motort-   is  a  ^  roxiuately  30,000   to  53,000  kilo- 
watt  hojrs   {a"/H)    per  year   or  about   H,?lO  K.WH 
per  aonth  -   includlag   tlie   lighting.    i?he   coat 
of  this   energy  v.ould   be    about  y  77.40   from  the 
rates  given   above. 

VIII.    RECOLIIJIEIIDATIOgS. 
'fjie   question  of  additional   ili  cr   enaee 
can   only    be   answered  by   the   crowded   conditions 
v.hen  runnia^^   at    lull   capacity.    It    ia  necessary 
to   store   the    bacskete   in  the    factory  proper   dur- 
ing manufacturing  aince   the    operations   in   the 
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factory   ao  not   keep   the   basket    in   continuoua 
action.    Due   to   thi^';    fact,   £.11   ispace   between 
machines  and   benches  becomes   filled  with  part- 
ly   built   ba^-'AGte  and   crovvd  the   v\ork  to   such  an 
extent,   the^t   between  each  Oioeration   it   ie  often 
neces;.-ary  to  inove   a  |.dlc    ol    bai-Kete    several 
times.   Viith  the    increeporl   floor  ppace ,    it  would 
;aean  that  a  backet  was  inovod  but   once   in  going 
from  one   oporrtor  to   another,    nlso  v*ith  relieved 
conditions   the   workers   are   f>ble   to  make     more 
progress  whicli   incrc-aea   the  producllon  and  de- 
cro' sea  the   coi:;t.  T  ith  these   factors   in  j.'iind,   it 
Viae   decided  that   a  50   foot,    tvio   fltory   adaition  tJhould 
be  aado   on  the    i;oath  oide   oi   the   building.    Thia 
change    is   indicated   on   the    dravi^ings   attached 
at  the   end   of  thia   report. 

In  the  iiianufactura   of   oaciiieta,    the   raw  mater- 
ial cannot  enter  at   one   end  and   f ol ^ow  tnrough  the 
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factory,    ocifling  out   as  a  coia.leted  ^Ji'oduct. 
i'iie   roaaon  foi-   thii    1e   thKt   after  certain 
operations   it  .^udt   be    t&.^.en  to   a  drier   or    drying   aned 
shed  and   leit   lor  a  i^iven  len£,tla  oi   tiir.e,    after 
fthich   it   Gontiniiea  through  the   it-.ctory.    Under 
the   prenent  conditions,    the   placing   of  t:>i   material 
in   drying  ^torago   ie  i.-iade   ratner  av.kv.urd   cue   to 
the   fact   that    the   place    of  ctorugo    ic   not   con- 
vonient   to   the   la:'t   0[iCTation   in  the    factory 
before  being  ren^oved.   Hot   only  thia  difficulty 
but   due    to   tlie    fact   that   all   the  machines  wore  not 
installed  at   the    saiiic    time   -  new  ;:.achinefl   being 
added  to   the    plant,   wore  placed  ;.hore   siace   per- 
mitted  them  to   be   placed  and   due   to   thif   fact, 
the  xuaterial  often  travel  j    in  circles   about    one   room 
before   co...,  ieting  the    operation,   -.l   rtudy   of    ihe 
conditions   is  represented  on  ...n  uttachad  drav^ing, 
and  an  effort   has   boen  xjjade   to   indicate    the   exact 
path  followed   0^'   the  liJitcrial.    The.-e   paths  were 
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vTtuiHed  before  placing  the  Lcachinery  in  the 
new  arrange::ient»  an  effort  bein^.  made  to  do- 
crease  the  length  of  the  path  of  the  iiateric-l  to 
the  cow  loted  product. 


IX.   LIGHTIgg. 
The  lighting'  sye*em  of  the  plnnt  was  stud- 
ied and  a  new  eyetem  worked  out,  an'-  in  connection 
with  thie  work,  the  booklet  furnished  by  the 
Uenor^il  Clectrio  Goiniiany  on  illiimination,  waa 
iollc.ved.  It  v.as  found  that  in  part  of  the  plant, 
marked  on  an  accompanying  drav-ing,  the  li^^^hting 
was  aatiefaotory  but  th&t  in  other  parte,  new 
fixtures  aft  well  as  a  new  ceiling  and  lighter 
colored  walla  was  necessary.  The  .^.ystem  of  calcu- 
lation ia  noted  on  the  drawings,  eight  to  ten 
foot  candles  being  the  re  vuired  lit;  j^.t  according  to  the 
General  p:iectrie  Comiu-.ny  Bulletin.  '.Vith  the  new 
arrangsinent  of  machines,  the  ov.^r  head  shifting 
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and   belting  would  \,o   ell  .:iji.vtGcI  ana    thia  alone 

tends  to  give  more  satleractory  lighting  aa 

theae    objoctv^   terd   to  loreak  up   the   li^jht  and 
destroy   it's  uniformity. 

X.      COIICLUSIOS. 
In   coneluriion,    it  inight    be    said  that   no 
definite   liguros  were   obtained   on  the.   resulting 
caviu^a  dii©   to  the   chtmgea   indicated  by   this 
i^tudy.   However  it   aeeinv^i   apparent   thnt   they  will 
increase  procuction  ata  leee  cost  and   imprere 
the  Si^nGrixL  oonditions   of  the   factory   to  a  large 
extent. 
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